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Abstract 
The rise of digital media use and the ability to be in almost constant connection to the Internet has raised a number of 
concerns about how Internet use could impact cognitive abilities. In particular, parents and policy makers are con-
cerned with how being ‘constantly online’ might disrupt social and cognitive development. This review integrates the 
latest empirical evidence on Internet use with relevant experimental studies to discuss how online behaviors, and the 
structure of the online environment, might affect the cognitive development of adolescents. Popular concerns are dis-
cussed in light of the reviewed evidence, and remaining gaps in knowledge are highlighted. 
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1. Introduction 
How does Internet use affect the cognitive develop-
ment of adolescents? Parents and policy makers have 
increasingly voiced their concerns with the effects of 
Internet use on the developing generation of adoles-
cents (George & Odgers, 2015). As noted in recent re-
views (George & Odgers, 2015; Mills, 2014), there is 
still a lack of experimental studies examining the im-
pact of Internet use on cognitive development. The 
current review focuses on the few studies that have 
examined the possible effects of Internet use on cogni-
tive processes in adolescents and emerging adults, in-
cluding social cognitive processes. 
The question of how Internet use affects cognition 
is not straightforward enough to be answered by one 
or even a series of experiments. Internet use can be 
considered an environmental exposure variable, similar 
to musical training or malnutrition. However, unlike 
musical training or malnutrition, Internet use is an en-
vironmental factor that almost the entirety of industri-
alized nations has been exposed to in recent years. This 
makes it almost impossible to conduct an experiment 
comparing groups with and without exposure to the In-
ternet. Indeed, one of the main concerns about Inter-
net use is not just how using the Internet can impact 
cognitive processes such as memory or social under-
standing, but how having constant access to the Inter-
net might impact these cognitive processes.  
To properly address the question of how Internet 
use could affect the cognitive development of adoles-
cents, empirical studies can either utilize measures of 
actual Internet use or incorporate the distinct features 
of Internet use into cleverly designed laboratory exper-
iments. These features can be defined as online behav-
iors, which include (but are not limited to) information 
gathering and communication. These features can also 
be conceptualized as structures present in the online 
environment, which include access to vast stores of in-
formation, communication through text, and virtual peer 
evaluation. This review will integrate empirical evidence 
from experimental studies including online behaviors or 
online structures when relevant studies incorporating 
measures of actual Internet use are lacking.  
Investigating the effects of Internet use on cogni-
tion in adolescents is warranted given the continued 
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development of cognitive processes into the twenties 
(Luna, Marek, Larsen, Tervo-Clemmens, & Chahal, 
2015). These cognitive processes include, but are not 
limited to, working memory capacity, attentional con-
trol, and social cognition. Specific concerns about how 
the Internet might impact adolescent cognitive devel-
opment include how having near-constant access to in-
formation might disrupt memory abilities or the utiliza-
tion of effortful thinking (Näsi & Koivusilta, 2012), or 
how the ability to multitask between several 
online/offline activities could shorten attention spans. 
While these concerns about altered cognitive abilities 
are often couched within the idea that ‘Internet use 
could be rewiring developing brains’, the current re-
view focuses specifically on cognitive processes rather 
than neural correlates or neural development.  
2. How the Internet Is Being Used Today 
To understand how Internet use might affect adoles-
cent cognitive development, it is first necessary to de-
scribe just how adolescents are using the Internet. In 
late 2014 and early 2015, the Pew Research Center 
surveyed the Internet use of 1,060 American adoles-
cents aged 13 to 17 years (Lenhart, 2015). Of the sam-
ple, 92% reported using the Internet daily, with 24% of 
the sample going online ‘almost constantly.’ In this sur-
vey, teens with mobile devices were more likely to ac-
cess the Internet frequently than teens without mobile 
devices, with 94% of teens that access the Internet 
from mobile devices reporting going online at least dai-
ly versus 68% of teens who do not access the Internet 
from mobile devices (Lenhart, 2015). This most recent 
national survey of Internet use suggests that teenagers 
are using the Internet frequently, but are not limited to 
accessing the Internet from a stationary device. 
Adolescents report engaging in a variety of online 
activities, but many aspects of Internet use, from social 
networking sites to multiplayer video games, involve 
communicating with peers. In an interview study of 
128 American 13 to 14 year olds, 85% reported using 
information technologies for communication purposes 
(Fitton, Ahmedani, Harold, & Shifflet, 2013); a study of 
10,930 adolescents spanning 6 European countries 
found that approximately 70% of adolescents aged 14 
to 18 years reported using social networking sites daily 
(Tsitsika et al., 2014). The primary reason why adoles-
cents use social networking sites is to connect with in-
dividuals known offline (Reich, Subrahmanyam, & Espi-
noza, 2012).  
An important but rarely addressed consideration is 
the multitasking nature of most Internet use. The 2015 
Common Sense Census report acknowledges that digi-
tal media use (which includes Internet use) can occur 
simultaneously with other activities such as physical ac-
tivity, household chores, or commuting (Common 
Sense Media, 2015). Thus, using the Internet does not 
necessarily displace engagement in other activities. To 
further complicate matters, socializing online can occur 
simultaneously with socializing offline, as social media 
use is also an activity that can be shared among those 
friends present in the same offline setting (similar to 
video game play).  
Finally, the 2014–2015 Pew Research Center Teen 
Relationships Survey suggests that Internet use might 
actually complement, rather than displace time spent 
communicating face-to-face, as more teens reported 
spending time with their closest friend at school (83%) 
or at someone’s house (58%) than reported spending 
time with their closest friend online (55%) (Lenhart, 
Smith, Anderson, Duggan, & Perrin, 2015). And while 
many adolescents who play video games do so with oth-
er online ‘gamers’ (75%), more tend to play video games 
with their friends in person (89%) (Lenhart et al., 2015).  
3. This Is Not a Review of Disordered Internet Use 
Many studies investigating Internet use and cognitive 
processes in adolescents have focused specifically on a 
subgroup of adolescents with disordered Internet use 
(also referred to as Problematic or Pathological Inter-
net Use). These studies often make headlines, which 
can skew the public’s perception into thinking that In-
ternet use is harming adolescents. However, as by de-
sign these studies investigate a sample of the popula-
tion selected because they are experiencing difficulties. 
Indeed, while large population surveys have found high 
rates of Internet use among American teenagers, the 
prevalence of disordered Internet use remains low. 
One recent large population survey spanning 11 Euro-
pean countries looked at the prevalence of Pathologi-
cal Internet Use (PIU) in a sample of 11,956 adoles-
cents and found that only 4.4% of adolescents met 
criteria for PIU (Durkee et al., 2012). This suggests that 
many of the studies investigating PIU do not apply to 
the majority of adolescents, a finding further corrobo-
rated in a longitudinal study of 1,444 adolescents that 
found that PIU wavered between 4.4% and 3.1% across 
three time points, with only 3 participants continually 
showing persistent PIU (Strittmatter et al., 2015). An-
other longitudinal study found a significant decrease in 
PIU between ages 14 to 16 years (Barrense-Dias, Berch-
told, Akre, & Surís, 2015). It appears that self-
regulating capacities are crucial for predicting which 
adolescents will develop PIU. In a longitudinal study of 
801 Spanish adolescents aged 13 to 18 years, the abil-
ity to regulate one’s Internet use at baseline predicted 
the amount of negative consequences experienced 
from Internet use six months later (Gámez-Guadix, Cal-
vete, Orue, & Las Hayas, 2015).  
4. Methods 
Relevant studies were first identified through a litera-
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ture search using the PubMED database to identify all 
available peer-reviewed studies that contained the fol-
lowing three keywords: ‘adolescence’ and ‘internet’ 
and ‘cognition’. Specifically, the search was the follow-
ing string: (‘cognition’ [MeSH Terms] OR ‘cognition’ [All 
Fields]) AND (‘internet’ [MeSH Terms] OR ‘internet’ [All 
Fields]) AND (‘adolescent’ [MeSH Terms] OR ‘adoles-
cent’ [All Fields] OR ‘adolescence’ [All Fields]). Each of 
the 249 articles that met these criteria at the time of 
this search were then examined and categorized into 
the following five categories: Relevant, Application, 
Clinical, Review, Cyberbullying, or Irrelevant (see tables 
at osf.io/pq25d). An article was classified as Relevant if 
it included cognitive measures in relation to online be-
haviors and/or online structures (as described in the In-
troduction) in a group of adolescents or emerging 
adults. No studies met these criteria. In light of this, a 
more dynamic search procedure was used, and further 
studies were identified by reviewing citations to, and 
citations within, relevant reviews and empirical articles 
related to Internet use and cognition. 
5. Results 
Several studies were identified that utilized experi-
mental paradigms to explore how structures present in 
the online environment, such as access to information 
and communication through text, affected the cognitive 
processes of participants. There were a few studies of 
cognitive processes that included measures of real-life 
online behaviors, such as social networking site use. 
While some studies included adolescent samples, others 
investigated effects in college–aged samples, or ‘emerg-
ing adults’. The studies are subdivided based on the 
cognitive process investigated. The demographic charac-
teristics of these studies are summarized in Table 1. 
5.1. Memory 
One of the first studies to examine the possible effects 
of ubiquitous Internet availability on cognitive process-
es was conducted in 2011 (Sparrow, Liu, & Wegner, 
2011). This study experimentally tested a common 
concern about how Internet use might affect 
memory—specifically how having access to infor-
mation stored in an external source could render indi-
viduals less likely to store information in their own 
memory. Drawing from the theory of transactive 
memory, where the information known by a group is 
treated as a memory bank from which individual mem-
bers can draw (Wegner, 1987), Sparrow et al. (2011) 
examined how the expectation of having access to in-
formation at a later time affected the memory of un-
dergraduate students. They found that when students 
expected to have future access to information, they 
were less likely to remember specific information but 
more likely to remember where to find the specific in-
formation (Sparrow et al., 2011). This result would sug-
gest that near-constant access to the Internet could in-
fluence the kind of information an individual chooses 
to remember. This kind of cognitive change could be 
considered an adaptation to the present environment, 
as trying to remember many pieces of specific pieces of 
information is less efficient than remembering how to 
access these pieces of information when access is easi-
ly obtainable.  
Given the high levels of information trafficked 
through the Internet, there have been concerns that 
exposure to inaccurate information through social me-
dia could encourage false memory formation. This hy-
pothesis was tested in a group of undergraduate stu-
dents who were exposed to false information through 
a pseudo-Twitter feed compared to a non-social media 
(but still web-based) source of information (Fenn, Grif-
fin, Uitvlugt, & Ravizza, 2014). When later probed 
about how confident they were about specific state-
ments, the group exposed to false information through 
the pseudo-twitter platform expressed less confidence 
in the false information presented than the group ex-
posed to the same information in the non-social media 
platform (Fenn et al., 2014). These results suggest that 
individuals familiar with social media platforms take in-
to account the reliability of information presented 
through them.  
Finally, it appears that having access to the Internet 
affects how confident an individual is about her or his 
own knowledge. One study of undergraduate students 
found that having access to the Internet decreased an 
individual’s confidence in knowing the answer to a 
question (Ferguson, McLean, & Risko, 2015). However, 
another suite of experiments performed on a group of 
adults (assessed through Amazon's Mechanical Turk) 
found that searching for information on the Internet 
increased an individual's confidence in her or his own 
stored knowledge (Fisher, Goddu, & Keil, 2015). Taken 
together, these studies suggest that having near–
constant access to the Internet could affect how we 
process and store information. However, as these stud-
ies were conducted on college–aged and adult popula-
tions, it is unclear if these effects would be present in a 
sample of adolescents. 
5.2. Analytical Thinking 
Another common concern about Internet use is that it 
can lead to shallower thinking. One hypothesis under-
lying this concern is that having instant access to seem-
ingly limitless information takes away the need to en-
gage in more cognitively effortful processes. However, 
devising an experiment that can gauge how environ-
mental factors impact the depth of one’s thinking is 
no easy challenge. One recent study was able to do so 
by investigating how both information and cognitive 
strategy propagated through different kinds of networks 
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Table 1. Information for the studies included in this review. 
Authors Year Design Sample 
source 
Sample size Age range Developmental 
comparison 
Genders 
Sparrow, Liu, & Wegner 2011 Cross-sectional USA Ex1: 46; Ex2: 60; Ex3: 
28; Ex4: 34;  
Undergraduate 
students 
No Both 
Fenn, Griffin, Uitvlugt, 
& Ravizza 
2014 Cross-sectional USA 179 Undergraduate 
students. Mean 
age: 19 years 
No Both 
Ferguson, McLean, & 
Risko 
2015 Cross-sectional Canada Ex1: 38; Ex2a: 33; Ex2b: 
35; 
Undergraduate 
students 
No Not 
provided 
Fisher, Goddu, & Keil 2015 Cross-sectional Interne
t 
Ex1a: 197; Ex1b: 142; 
Ex1b: 195; Ex2a: 192; 
Ex2b: 187; Ex3: 280; 
Ex4a: 148; Ex4b: 145; 
Ex4c: 131 
Adults. Mean 
age: ~31 years 
No Not 
provided 
Rahwan, Krasnoshtan, 
Shariff, & Bonnefon 
2014 Cross-sectional USA 100 University 
students. 18-26 
years 
No Not 
provided 
Ophir, Nass, & Wagner 2009 Cross-sectional USA Ex1: 41; Ex2: 30; Ex3: 
30 
University 
students 
No Not 
provided 
Alzahabi & Becker 2013 Cross-sectional USA Ex1: 92; Ex2: 58 Undergraduate 
students. Mean 
age: 19 years 
No Both 
Mills, Dumontheil, 
Speekenbrink, & 
Blakemore 
2015 Cross-sectional UK 33 Adolescents. 
11-17 years 
Adults: n=28, 
22-30 years 
Females 
Sherman, Michikyan, & 
Greenfeld 
2013 Cross-sectional USA 29 pairs University 
students. 18-21 
years 
No Females 
Teppers, Luyckx, 
Klimstra, & Goossens 
2014 Longitudinal Belgium 256 Adolescents. 
14-19 years 
No Both 
Tsitsika, Tzavela, 
Janikian, Ólafsson, 
Iordache, 
Schoenmakers, Tzavara, 
& Richardson 
2014 Cross-sectional Europe 10 930 Adolescents. 
14-17 years 
Younger vs. 
older 
adolescents 
Both 
Yang & Brown 2013 Cross-sectional USA 193 Undergraduate 
students. 17-26 
years 
No Both 
Somerville, Jones, 
Ruberry, Dyke, Glover, 
& Casey 
2013 Cross-sectional USA 30 Adolescents. 
13-17 years 
Children: n=20, 
8-12 years. 
Young adults: 
n=19, 18-22 
years 
Both 
Wolf, Bazargani, Kilford, 
Dumontheil, & 
Blakemore 
2015 Cross-sectional UK 44 Younger 
adolescents: 
10-14 years. 
Older 
adolescents: 
15-18 years. 
Adults: n=20, 
22-35 years 
Females 
Silk, Stroud, Siegle, 
Dahl, Lee, & Nelson 
2012 Cross-sectional USA 60 Pre-
adolescents 
and 
adolescents.  
9-17 years 
No Both 
 
(Rahwan, Krasnoshtan, Shariff, & Bonnefon, 2014). In 
this study, when undergraduate students had access to 
the answers provided by others in highly–connected 
networks, they were more likely to correctly answer a 
question that required analytical reasoning, but were 
less likely to utilize analytic reasoning in later situations 
that required this cognitive strategy (Rahwan et al., 
2014). These findings indicate that that individuals who 
are part of a highly connected network (like the Inter-
net) are less likely to adopt the kind of cognitive strate-
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gy needed to reach a solution when the solution is 
readily available. 
5.3. Multitasking 
In a recent survey, 50% of adolescents reported that 
they often or sometimes use social media while doing 
homework (Common Sense Media, 2015). Although 
many of these teens did not feel that this kind of multi-
tasking affected their ability to do their homework 
(Common Sense Media, 2015), doing two tasks simul-
taneously has been shown to result in performance 
decrements. While an early study found that self-
reported heavy media multitaskers were worse at 
switching between two tasks than their lighter media 
multitasking counterparts (Ophir, Nass, & Wagner, 
2009), the opposite was found for a more recent study 
(Alzahabi & Becker, 2013). The more recent study by 
Alzahabi and Becker included a direct replication of the 
Ophir et al. (2009) study as well as an original study 
with a number of methodological differences, both of 
which yielded the same finding that heavy media multi-
taskers were better at switching between tasks than 
light media multitaskers. These two studies investigat-
ed these multitasking effects in samples of undergrad-
uate students, and it could be that all individuals in the 
more recent sample had more experience with media 
multitasking than the individuals in the Ophir et al. 
(2009) sample, given the rapid changes in media use 
that have occurred in the intervening period.  
While not a direct study of how online behaviors in-
fluence cognitive processes, a recent study investigat-
ed specifically how one aspect of the online environ-
ment—multitasking during social interactions—could 
impact performance in both adolescents and adults 
(Mills, Dumontheil, Speekenbrink, & Blakemore, 2015). 
This study found that adolescents are more sensitive to 
additional cognitive load requirements than are adults 
in both social and non-social multitasking situations 
(Mills et al., 2015). However, both adolescents and 
adults showed performance decrements when multi-
tasking during social interactions that required per-
spective taking (Mills et al., 2015). These results sug-
gest that the natural pace of social interactions (which 
can evolve on a millisecond basis) could be disrupted 
when adolescents or adults are simultaneously keeping 
track of extraneous information—as is often done 
when using digital devices in social situations. 
5.4. Processing Social Cues 
It is difficult to determine what might be lost when in-
dividuals interact primarily through digital means, and 
experimental studies that test both offline and online 
forms of communication are rare. One study examined 
how different forms of communication (face-to-face, 
video chat, audio chat, and instant messaging) impact 
feelings of bonding and affiliation in a group of college 
students (Sherman, Michikyan, & Greenfeld, 2013). By 
coding the amount of interpersonal cues shared be-
tween two friends in these four types of interaction, 
these researchers were able to parse apart how digital 
communication could impact relationships. They found 
that interpersonal cues were lower in communications 
through digital media and that this decline was associat-
ed with decreased feelings of bonding and nonverbal af-
filiation cues (Sherman et al., 2013). However, the study 
also found that it was still possible to elicit feelings of 
bonding through the use of digital interpersonal cues 
(e.g., emoticons or typed laughter) in text-based commu-
nication, and that video chat elicited similar levels of 
bonding as face-to-face interaction (Sherman et al., 2013).  
5.5. Social Competence 
Adolescence is a time in which we hone our social 
navigation skills (social competence), which arguably 
involves a number of social cognitive processes as 
well as cognitive control. One of the most common 
online activities for adolescents is communicating 
with others, primarily individuals known offline (Reich 
et al., 2012). Use of social networking sites is associ-
ated with greater feelings of peer affiliation (Spies 
Shapiro & Margolin, 2014), and adolescents who use 
social networking sites report less peer-related lone-
liness than non-users (Teppers, Luyckx, Klimstra, & 
Goossens, 2014), suggesting that adolescents who use 
social networking sites are developing the necessary 
social skills to have healthy peer relationships. In-
deed, older adolescents who used social networking 
sites more than 2 hours a day reported higher social 
competence than older adolescents who used these 
sites less (Tsitsika et al., 2014).  
However, when an individual’s social cognitive skills 
are lacking, using social network sites to compensate 
might not facilitate the development of healthy peer 
relations. Two recent studies suggest that the motiva-
tions for using social networking sites influence peer 
relationships, and the same motivations can lead to dif-
ferent outcomes for adolescents and young adults. In a 
longitudinal study of adolescents, use of social net-
working sites to compensate for weak social cognitive 
skills was associated with increased peer-related lone-
liness, but using social networking sites to form new re-
lationships was associated with decreased peer-related 
loneliness (Teppers et al., 2014). In contrast, a study of 
American undergraduate students suggests that use of 
social networking sites has the potential to facilitate 
the transition from secondary school to college. Stu-
dents who reported greater attempts to form new re-
lationships through social networking sites were less 
socially adjusted and reported more loneliness than 
their peers who used social networking sites to main-
tain already existing relationships (Yang & Brown, 
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2013). However, most students in this study reported 
using social networking sites to maintain relationships 
with pre-collegiate friends rather than to establish new 
relationships (Yang & Brown, 2013). But no matter the 
motivation, the more students engaged in online inter-
actions through social networking sites the better their 
social adjustment and less their sense of loneliness 
(Yang & Brown, 2013).  
5.6. Social Evaluation 
One concern about being online ‘almost constantly’ is 
how it could make an individual feel as though online 
peers are constantly evaluating her or him. This could be 
particularly problematic for adolescents, who are al-
ready highly sensitive to social evaluation and exclusion 
(Somerville, 2013). Therefore, what we know about how 
adolescents respond to social evaluation is likely rele-
vant to understanding how being nearly always con-
nected to one’s peers could affect cognition. There have 
now been a few developmental cognitive studies that 
have explored how this feature of the online environ-
ment could affect cognitive processes in adolescents. 
When a group of adolescents believed they were be-
ing watched by a peer in a laboratory setting, they re-
ported greater embarrassment than children, and 
showed greater physiological levels of arousal than chil-
dren or adults (Somerville et al., 2013). When a group of 
older adolescents (aged 15 to 18 years) were actually 
watched by a physically present peer while performing a 
difficult cognitive task, they performed worse than if 
they were watched by an adult experimenter or when 
performing the task alone (Wolf, Bazargani, Kilford, 
Dumontheil, & Blakemore, 2015). Younger adolescents 
(aged 11 to 14 years) performed worse on even simple 
cognitive tasks when being watched by a peer relative to 
an adult experimenter or when alone (Wolf et al., 2015). 
These two experiments suggest that constant social 
evaluation by peers could increase the baseline level of 
arousal, or alertness, of adolescents, as well as decrease 
ability to perform tasks as well as they might when not 
in social evaluative contexts.  
Another study measured how adolescents reacted 
to peer acceptance or rejection in a task that simulated 
a live Internet chat room (Silk et al., 2012). Although 
participants in this study were more likely to direct 
their attention toward acceptance feedback and away 
from rejection feedback, they showed more emotional 
and cognitive reactivity to rejection feedback (as 
measured by pupil dilation) (Silk et al., 2012). Further, 
the participants that reacted most strongly to the re-
jection feedback during the task were more likely to 
report feelings of social disconnectedness in daily life. 
These findings suggest that online interactions have 
real–world consequences for the cognitive processes of 
adolescents, although it is unclear if this relationship is 
limited to online peer interactions.  
6. Discussion 
There have now been several experimental studies 
with cleverly designed tasks relevant to our under-
standing of how Internet use could impact cognition. 
The current review identified several experimental 
studies that examined how online structures or online 
behaviors affect cognitive processes, as well as empiri-
cal studies that assessed the effects of actual Internet 
use on cognitive processes. These two kinds of studies 
provide converging evidence to address the question of 
how Internet use affects the cognitive development of 
adolescents and emerging adults.  
For the most part, access to the Internet equals ac-
cess to the collective history of human knowledge, in-
cluding both reliable and unreliable sources of infor-
mation. The findings outlined in the present review 
suggest that our ways of dealing with information are 
different in structures that mimic access to the Internet. 
At least for undergraduates, having access to the collec-
tive memory bank of the Internet could decrease 
memory for specific pieces of information in exchange 
for an increased memory for how to obtain a specific 
piece of information (Sparrow et al., 2011). Practically, 
this kind of change in cognitive strategy might prove to 
be more efficient in a society where access to the Inter-
net is stable. Furthermore, undergraduates appear to be 
weighting the information they obtain from the Internet 
according to the reliability of the source (Fenn et al., 
2014), as well as considering the reliability of their own 
memory differently when access to correct information 
is available through the Internet (Ferguson et al., 2015).  
Another feature of Internet use is the ability to en-
gage in several tasks at once, including switching be-
tween offline and online tasks, as several studies of 
adolescents and emerging adults report doing (Com-
mon Sense Media, 2015; Moreno et al., 2012; Rosen, 
Mark Carrier, & Cheever, 2013). While there are dis-
crepant findings as to how levels of real–life media 
multitasking affect the task-switching abilities of un-
dergraduate students (Alzahabi & Becker, 2013; Ophir 
et al., 2009), one study found that both adolescents 
and adults are impaired in social interactions that re-
quire perspective taking in cognitively demanding mul-
titasking situations (Mills et al., 2015). 
Learning how to navigate our complex social world 
is a major developmental task of adolescence. Changes 
that occur during adolescence—including increased 
cognitive abilities, social sensitivity, and striving for in-
dependence—naturally facilitate the successful com-
pletion of this task (Blakemore & Mills, 2014). Given 
the prevalence of Internet use, a common concern of 
parents and policy makers is how online social interac-
tions could impact adolescent social cognitive devel-
opment. Early studies have reported positive social 
outcomes for adolescents who use the Internet to 
communicate with individuals known offline (Valken-
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burg & Peter, 2009), and recent studies looking at so-
cial networking site use report largely the same (Spies 
Shapiro & Margolin, 2014). Indeed, communicating 
through digital means is still able to elicit feelings of 
bonding through the use of text-based cues like typed 
laughter (Sherman et al., 2013), and perhaps increased 
use social networking sites allows for more adept digi-
tal communication of social nuances, leading to in-
creased overall social competence (Tsitsika et al., 2014; 
Yang & Brown, 2013). However, individual differences in 
baseline social cognitive skills might mediate the social 
benefits of Internet communication (Teppers et al., 
2014). Finally, online evaluation from peers is likely to af-
fect cognitive processes, although it is unclear how spe-
cific these effects are to the online environment (Silk et 
al., 2012; Somerville et al., 2013; Wolf et al., 2015). 
7. Limitations and Future Directions 
While experimental studies can give us insights that are 
lacking in survey-based studies, we cannot be certain 
that their findings are relevant to Internet use unless 
the effects are measured in relation to online activities. 
Therefore, more studies that incorporate both experi-
mental manipulations of online behaviors or online 
structures should also include survey-based measures 
of actual internet use, as has been done in the multi-
tasking literature (Alzahabi & Becker, 2013; Ophir et al., 
2009). In addition, laboratory measures of Internet use 
would be more ecologically valid if they mimicked ac-
tual online behaviors like using social media platforms 
(e.g., Fenn et al., 2014). Furthermore, the majority of 
experimental studies investigating possible links be-
tween Internet use and cognition have been conducted 
on adults or undergraduate college students. In order 
to understand how near–constant access to the Inter-
net could affect memory or the cognitive strategies of 
adolescents, future studies should include samples of 
younger participants. Finally, some concerns about In-
ternet use have yet to be addressed in survey or exper-
imental research. For example, we do not know how 
having near-constant access to the Internet, especially 
through mobile devices, might displace time left alone 
to one’s own thoughts (e.g., on the bus or in a queue). 
As the research on how mind wandering impacts cogni-
tive processes accumulates (Smallwood & Schooler, 
2015), investigations of the opposite—having a lack of 
personal downtime—are similarly needed. 
In addition to new empirical work, new reviews will 
continue to be necessary in order to integrate swiftly ac-
cumulating empirical evidence, and the effects of the 
latest usage of evolving digital technologies. For exam-
ple, early reviews examining the relationship between 
Internet use and social development focused on evi-
dence from investigations of chat room or instant mes-
saging activities (Subrahmanyam & Greenfield, 2008; 
Valkenburg & Peter, 2009), whereas more recent re-
views have focused on evidence from investigations of 
social media use (Spies Shapiro & Margolin, 2014; Wu, 
Outley, Matarrita-Cascante, & Murphrey, 2015). While 
both older and newer reviews on this topic suggest that 
online behaviors involving offline friends have the capa-
bility of strengthening relationships during adolescence, 
newer reviews were able to integrate more evidence to 
suggest baseline social skills increase the chance for ado-
lescents to reap the benefits of social media use (Spies 
Shapiro & Margolin, 2014). Given the lack of older re-
views on the topic of how Internet use affects cognitive 
development, the results of the current review could not 
be integrated into previous syntheses of the literature. 
8. Conclusion 
The questions addressed in the present review stem 
from concerns expressed by adults that behaviors sur-
rounding new technologies, such as widespread access 
and usage of the Internet, could alter the typical course 
of cognitive development. The findings of this review 
suggest that cognitive changes are likely taking place, 
but that these changes are not necessarily impeding 
adolescents’ or emerging adults’ ability to successfully 
navigate our highly–connected world. Indeed, adapta-
tion to these new technologies appears to be associat-
ed with greater integration into peer groups and even 
increased cognitive abilities such as faster task-
switching. While these results could surprise the gen-
eration of adults that have expressed fears about the 
effects of new digital technologies, they may not sur-
prise the generation of adolescents or adults that grew 
up with them. In fact, in societies where Internet use is 
ubiquitous, access to the Internet can be viewed as es-
sential to completing major developmental tasks in ad-
olescence. When interviewed, Italian adolescents re-
ported feeling as though the Internet facilitated the 
tasks of forming one’s identity, establishing personal 
autonomy, and strengthening peer relationships (Bor-
ca, Bina, Keller, Gilbert, & Begotti, 2015). Another 
study that interviewed American 13–14 year olds ob-
tained similar reports, as these adolescents largely ex-
pressed positive perceptions of the effects of technol-
ogy on their cognitive and social development (Fitton 
et al., 2013). Perhaps any changes in cognition that ac-
company Internet use are not a cause for concern, but 
rather a positive adaption to a changing environment. 
Overall, the findings of the present review cannot 
give a definitive answer to the question of how Inter-
net use could affect the cognitive development of ado-
lescents. There is simply not enough empirical evi-
dence accumulated to make a case that Internet use is 
altering the cognitive abilities of adolescents who have 
grown up with near-constant access to the Internet. 
There is evidence for changes in cognitive strategies in 
experimental paradigms that mimic online environ-
ments, but most of these studies have investigated sam-
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ples of undergraduate students. Future studies that in-
tegrate experimental manipulations of online behaviors 
or online structures with measures of actual Internet use 
will be necessary, as well as reviews of the growing liter-
ature on cognitive processes and Internet use. 
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